SPECIES FACT SHEET

Common Name:  Owyhee hot springsnail
Scientific Name:  Pyrgulopsis fresti 
Phylum:  Mollusca
Class:  Gastropoda
Order: Prosobranchia
Superfamily:  Rissooidea
Family:  Hydrobiidae

Subfamily: Nymphophilinae 

Conservation Status: 

Global Status (2009): G1
National Status (United States): N1
State Status: Oregon: S1
(NatureServe 2009). 
Technical Description: 

Pyrgulopsis is a genus of tiny, gilled, operculate, aquatic snails in the family Hydrobiidae. This species-rich genus is characterized as follows (Call and Pilsbry 1886): the shell is minute (<6 mm in length), conically turreted, somewhat elongated, imperforate, and unicarinate, with an acute apex. The aperture is ovate and the peritreme is continuous. The operculum is ovate, thin, corneous, and spiral, with the polar point well forward and approximating the columella (Call and Pilsbry 1886). The similarities in external shell morphology between taxa in this family makes identification to species based on shell characters problematic (Frest and Johannes [n.d.]). Because of this, the distinctions between species within the genus Pyrgulopsis have typically been made based on the number and arrangement of glands on the penis and other reproductive structures. DNA analysis is another tool that people have begun to use to separate species in this genus. 
In addition to having unique mitochondrial DNA sequences, Pyrgulopsis fresti is readily distinguished from P. owyheensis and other congeners living in the Owyhee River basin and adjacent drainages by its broad, low-spired, squat shell and the large, disc-shaped, glandular ornament on its penis (Hershler and Liu 2009). It also differs from these species in that it lacks a seminal receptacle, a character which it uniquely shares with P. arizonae  (Taylor 1987). Pyrgulopsis fresti is similar to P. bruneauensis but is differentiated by its smaller, more strongly globose shell, larger penial lobe, and shorter penial filament (Frest and Johannes 1995, Hershler and Liu 2009). 
A technical description of this species, extracted from Hershler and Liu (2009), is as follows: Shell subglobose or trochiform; height about 1.3-2.7 mm; whorls 3.0-4.0. Periostracum light brown, thin. Protoconch near planispiral, often eroded, about 1.3 whorls, diameter about 330 µm, surface weakly wrinkled near apex, otherwise smooth. Teleoconch whorls medium or highly convex, variably shouldered; sculpture of strong, collabral growth lines. Aperture large, broadly ovate, slightly angled adapically. Inner lip usually adnate, rarely slightly disjunct, often nearly straight, thin or slightly thickened internally, without columellar shelf; outer lip thin, prosocline. Umbilicus narrow or perforate. Shell measurements (mean + standard deviation in parentheses): height 2.06-2.67 mm (2.24±0.14), width 1.79-2.26 mm (1.98±0.12), body whorl height 1.87-2.27 mm (2.02±0.10), body whorl width 1.38-1.71 mm (1.54±0.08), aperture height 1.18-1.63 mm (1.33±0.09), aperture width 1.09-1.34 mm (1.20±0.06), shell width/height 0.82-0.97 (0.88±0.04),  body whorl height/shell height 0.85-0.94 (0.90±0.02), aperture height/shell height 0.55-0.65 (0.60±0.03). Operculum thin, flat, amber-colored, multispiral with eccentric nucleus; last half whorl weakly frilled on outer side; inner side sometimes having weakly rimmed along outer edge, attachment scar border smooth to slightly thickened almost all around. Radula taenioglossate, with about 55 well-formed rows of teeth. Central teeth about 33 µm wide, cutting edge strongly concave; lateral cusps 5-8; central cusp narrow, pointed, sometimes parallel-sided proximally; basal cusp 1, small; basal tongue U-shaped, about as long as lateral margins. Lateral tooth face rectangular, angled; central cusp large, pointed, parallel-sided proximally; lateral cusps 2-4 (inner), 3-5 (outer); outer wing rather broad, straight, about 145% length of cutting edge; basal tongue weakly developed. Inner marginal teeth having 15-20 cusps. Outer marginal teeth having 15-21 small cusps; inner edge having long, rectangular wing. Head-foot generally dark brown. Cephalic tentacles light brown dorsally, proximal half sometimes darker. Ventral surfaces nearly pale. Distal lips of snout pale. Sole of foot pale or grey. Pallial roof, visceral dark brown or black dorsally. Ctenidium well developed, positioned a little in front of pericardium; ctenidial filaments about 18, rather small. Osphradium narrow, positioned posterior to middle of ctenidium. Prostate gland small, bean-shaped, almost entirely visceral. Anterior vas deferens opening from ventral edge of prostate gland a little in front of pallial wall, section of duct on columellar muscle having prominent bend. Penis large, base rectangular, inner edge weakly folded proximally; filament short, tapering, slightly oblique, distal tip sometimes folded; lobe short, rectangular or tapering, horizontal or slightly oblique. Ventral gland large, disc-shaped, slightly elevated, composed on numerous small units, proximally positioned. Penial duct very narrow, nearly straight. Penial filament containing a dense core of black pigment; penis otherwise pigmented with a few black granules distally. Female glandular oviduct coiled into a circular or vertical loop. Bursa copulatrix small, ovate, horizontal or slightly oblique, largely or entirely overlapped by and sometimes partly embedded within albumen gland. Bursal duct slightly shorter to slightly longer than bursa, opening from distal edge. Seminal receptacle absent. Albumen gland longer than capsule gland, entirely visceral or with very short pallial section. Capsule gland composed of two distinct tissue sections. Genital aperture a terminal slit (Hershler and Liu 2009). See appendix (Attachment 4) for a figure of the shell of this species. Additional figures, including shell features, male and female genitalia, and radular and marginal teeth are provided in Hershler and Liu (2009).
Life History:
Members of the Pyrgulopsis genus have an entirely aquatic life cycle, feeding on algae gleaned from the substrate and aquatic vegetation. In general, Hydrobiid snails are sexually dimorphic, and the larger females tend to live longer. The lifespan of most freshwater snails is approximately two to five years (NatureServe 2009).
Range, Distribution, and Abundance:  

This recently described species is known only from a short reach (~6 km) of the middle Owyhee River, at the mouth of Warm Springs Canyon above the town of Three Forks, in Malheur County, Oregon (Hershler and Liu 2009). Most records are from Tudor Warm Springs, a large thermal spring complex where the species was discovered. It has also been found in springs and spring tributaries along the upflow from this complex (Hershler and Liu 2009). Note that the Tudor Warm Springs complex is unnamed on current United States Geological Survey topographic maps, but is referred to as Tudor Warm Springs by Hershler and Liu (2009), and others. Searches of warm springs by T. Frest, E. Johannes, R. Hershler, and associates throughout much of Interior Oregon and southern Idaho from approximately 1989 to 1994 did not result in additional sites (Frest and Johannes 1995).  
Forest Service/BLM Lands:  This species is documented on Vale District BLM land in Oregon.

Habitat Associations:  
As a group, Pyrgulopsis requires clean, moderately swift, well-oxygenated waters, typically with gravel-boulder substrates. The genus occurs in both fresh and brackish water (Call and Pilsbry 1886), typically occupying coldwater habitats such as large springs and spring-influenced portions of streams, lakes and rivers. The Owyhee hot springsnail is atypical in that it inhabits thermal springs with temperatures of 24 to 33°C (Hershler and Liu 2009). The only area with known habitat for this species is in a major river canyon with exposed basalt and other volcanic lithologies, in open and dry sage scrub (Frest and Johannes 1995). It is mostly found in loose cobble and basalt rock faces in very shallow water (0 to 3.54 cm depth) of small spring runs and seeps (Hershler and Liu 2009, Frest and Johannes 1995, Deixis MolluscDB 2009). Substrate varies from basalt bedrock to sand, gravel, and cobbles (Frest and Johannes 1995). The Deixis database describes the collection sites for this species as shallow warm springs flowing over alluvium and basalt pebble substrate or basalt bedrock with no macrophytes, at elevations of 1213 m (3980 ft.) (Deixis MolluscDB 2009). The Sada springs database describes the Three Forks site as follows: large flow volume, elevation 3820 ft., depth 40 cm, width 100 cm., temperature 33.8° C, dissolved oxygen 5.7 mg/l, pH 8.3, no vegetation on bank or in water, no silt, substrate 20% sand, 30% gravel, 50% cobble (Sada 2004). Very few other mollusks occur in this habitat, and this species is often the dominant taxon where it occurs (Frest and Johannes 1995). Associated mollusks include Pyrgulopsis owyheensis (Hershler and Liu 2009) and a thermophile physid, Physella (Costatella) sp. (Frest and Johannes 1995). When macrophytes are present, local Rorippa and Mimulus are the most common (Frest and Johannes 1995). A rare naucorid bug, Ambrysus sp., occurs in some runs (Frest and Johannes 1995).
Threats:  
Modifications to springs that negatively impact Pyrgulopsis species include livestock grazing (which tramples vegetation and pollutes the spring with excrement), recreational activities (such as bathing), diversion of water source, and introduction of non-native or invasive species (Hershler 1998, Sada and Vinyard 2002). Since thermophilic Pyrgulopsis species are generally very rare and highly endemic, they are particularly sensitive to the above threats.
Although only recently named, Pyrgulopsis fresti was long considered to be a taxonomically valid and critically imperiled species, in clear danger of extinction due to very limited range, specialized habitat, and current and ongoing threats (Frest and Johannes 1995, Hershler and Liu 2009, Frest and Johannes [n.d.]). The area where this species occurs is grazed rather heavily and past modification of the springs for a bathing pool appears to have impacted the snail population, as they are absent from modified areas while still occurring immediately below and above (Frest and Johannes 1995). The current road access on the east side of the Owyhee River crosses some spring runs but is not heavily used (Frest and Johannes 1995). 
Conservation Considerations:  

Inventory: Additional surveys of seeps and springs along the Owyhee River in southeastern Oregon are needed to accurately delineate the geographic range of this species (Hershler and Liu 2009). Abundance estimates for this species at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality.  
Management:  Manage sites and their associated watersheds to reduce or eliminate adverse affects of any aspect of this species’ life cycle from heavy grazing, water diversions, vehicle use, recreational use, or other impacts. Riparian habitat protection, including maintenance of water quality, substrate conditions, and canopy cover, would likely benefit and help maintain this species. 
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ATTACHMENT 3:   Map of Species Distribution
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Records of Pyrgulopsis fresti in Oregon relative to Forest Service and BLM lands. The Owyhee River is the only known locality of this species. A higher-resolution map of a few of these collection sites is provided in Hershler and Liu (2009).
ATTACHMENT 4:   Photographs of Species
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Shells of P.fresti. Scale bar = 1.0 mm. A. Holotype, USNM 1102148. B. Paratype, USNM 1116914. C. USNM 1092860. Figure extracted from Hershler and Liu (2009); used with permission. 
ATTACHMENT 5:  Aquatic Gastropod Survey Protocol, including specifics for this species:

Survey Protocol

Taxonomic group: 

Aquatic Gastropoda

How: 
Please refer to the following documents for detailed mollusk survey methodology: 

1. General collection and monitoring methods for aquatic mollusks (pages 64-71):

Frest, T.J. and E.J. Johannes. 1995. Interior Columbia Basin mollusk species of special concern. Final report: Interior Columbia Basin Ecosystem Management Project, Walla Walla, WA. Contract #43-0E00-4-9112. 274 pp. plus appendices.  

2. Standard survey methodology that can be used by field personnel to determine presence/absence of aquatic mollusk species in a given waterbody, and to document species locations and habitats in a consistent format:

Duncan, N. 2008. Survey Protocol for Aquatic Mollusk Species: Preliminary Inventory and Presence/Absence Sampling. Version 3.1. Portland, OR. Interagency Special Status/Sensitive Species Program. U.S. Department of Interior, Bureau of Land Management, Oregon/Washington and U.S. Department of Agriculture, Forest Service, Region 6. 52 pp. [Available at: http://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml].

Species-specific Survey Details: 

Pyrgulopsis fresti
This species is known only from a short reach (~6 km) of the middle Owyhee River, at the mouth of Warm Springs Canyon above the town of Three Forks, in Malheur County, Oregon, on Vale District BLM land (Hershler and Liu 2009). Most records are from Tudor Warm Springs, a large thermal spring complex where the species was discovered, although it has also been found in springs and spring tributaries along the upflow from this complex (Hershler and Liu 2009). Searches of warm springs by T. Frest, E. Johannes, R. Hershler, and associates throughout much of Interior Oregon and southern Idaho from approximately 1989 to 1994 did not result in additional sites (Frest and Johannes 1995).  Recent collections (2002 to 2007) by R. Hershler and others have confirmed that this species is extant at the known sites (Hershler and Liu 2009) although surveys of the surrounding area are still needed in order to accurately delineate the geographic range of this species and identify its conservation needs. In particular, surveys of seeps and springs along the Owyhee River in southeastern Oregon are recommended (Hershler and Liu 2009). Abundance estimates for this species at new and known sites would assist future conservation efforts, since population size is important in evaluating the stability of a species at a given locality. Surveys for this species can take place any time of year; known records are from January through October (Deixis MolluscDB 2009, Hershler and Liu 2009). Conduct surveys in warm springs (24 to 33°C) at shallow depths (usually less than 3.54 cm), searching for snails fastened to rocks or in sand, gravel, and loose cobble substrates. Hand collection is the recommended survey technique for this species (Deixis MolluscDB 2009). Pyrgulopsis fresti is readily distinguished from other congeners living in the Owyhee River basin and adjacent drainages by its broad, low-spired, squat shell and the large, disc-shaped, glandular ornament on its penis (Hershler and Liu 2009), in addition to other characters outlined in the Species Fact Sheet. Expert identification of this species is recommended.  
